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PRACTICAL USE OF CRACK ARREST DIAGRAMS 

Analysis of fracture safety can be reduced to the study of one basic curve defining 
the relationship between the stress at the instant of crack arrest and the temper¬ 
ature of the material. This relationship, known as the CAT curve (Fig. 15.1), 
represents a practical, conservative criterion on which the design can be based. In 
the literature, the CAT curve is always shown as part of a more complex picture 
of material behavior known as a generalized fracture analysis diagram [86]. The 
complete diagram contains three basic variables: nominal stress, crack size, and 
temperature. By adopting a conservative view, only stress and temperature need 
be considered. We assume, therefore, that our particular structure is flaw-free and 
we further stipulate that it is not necessary to know the actual fracture property 
of the material, such as K 1C . This is a very convenient assumption for the entire 
process of fracture safe design and material certification. 

The principal features of this aspect of fracture-safe design are illustrated in 
Fig. 15.2. The line FABC represents a portion of the crack arrest temperature 
curve designated as CAT, and it is the most important element of the fracture 
analysis diagram compatible with our conservative philosophy. This line divides 
the two main regions of the material’s behavior. The shaded area under the curve 
represents, so to speak, a “safe” region with respect to fracture initiation and prop¬ 
agation. Suppose now that AT w will denote the temperature increment above the 
NDT at which we expect our particular structure to operate. We tacitly assume here 
that the curve FABC has been developed experimentally for the selected material 
and the temperature range containing NDT. The limiting stress corresponding to 
AT w is 5 ca This point is denoted by B in Fig. 15.2. Let us also assume that the 
anticipated working stress is S w . Hence, we have a positive margin of safety when 
S cA > S w . When the actual working temperature is lower than (NDT + AT W ), 
such as that corresponding to, for example, B ', a fracture may, or may not, propa¬ 
gate at a working stress level of S CA . The region above the curve FABC is always 
difficult to analyze without knowledge of the actual crack size. It can only be stated 



Fig. 15.2 Crack arrest diagram (CAT). 












